Aberrantly methylated CDKN2A, MGMT, and MLH1 in colon polyps and in fecal DNA from patients with colorectal polyps.
Colon cancer is the third leading cause of cancer-related death in the United States, affecting approximately 147,000 people each year. Most colon cancers arise from benign neoplasms and evolve into adenocarcinomas through a stepwise histologic progression sequence that starts from adenomas or hyperplastic polyps/serrated adenomas. Genetic alterations and, more recently, epigenetic alterations have been associated with specific steps in this polyp-adenocarcinoma sequence and likely drive the histologic progression of colon cancer. Consequently, we have assessed in colon adenomas and hyperplastic polyps the methylation status of MGMT, CDKN2A, and MLH1 to determine the timing and frequency of these events in the polyp-carcinoma progression sequence and subsequently to analyze the potential for these methylated genes to be molecular markers for adenomas and hyperplastic polyps. We have found that methylated MGMT, CDKN2A, and MLH1 occur in 49%, 34%, and 7% of adenomas and in 5%, 10%, and 7% of hyperplastic polyps, respectively, and that they are more common in histologically advanced adenomas. Furthermore, analysis of fecal DNA from persons who have undergone colonoscopic exams revealed methylated CDKN2A, MGMT, and MLH1 in fecal DNA from 31%, 48%, and 0% of individuals with adenomas and from 16%, 27%, and 10% of individuals with no detectable polyps, respectively. These results show that aberrant methylated genes can be detected frequently in sporadic colon polyps and that they can be detected in fecal DNA. Notably, improvements in the specificity and sensitivity of the fecal DNA-based assays will be needed to make them clinically useful diagnostic tests for polyps.